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The prodn. comprises: (a) dissolving a polyether polymer of formula 
-(-CH2-CH2-0-)m-(CH2-CH(CH2-0-(-CH2-CH-0-)k-R1)-0-)n-(CH2-CH(R2)-0-)p- 
(A) 

having a wt.-average molecular wt. of 100.000-4.000.000 and an electrolytic 
salt cpd. in an organic solvent having a b.pt. of 60-300 deg. C; (b) applying 
the polyether polymer and the electrolytic salt cpd. on a parting base 
material; (c) removing the solvent from the polyether polymer and the 
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electrolytic salt cpd. to form a macromolecular thin film. In (A) m = 50-95 

mol %; n = 5-50 mol %; p = 0-10 mol %; R1 = a 1-12C alkyl gp.; R2 = a substit. 

contg. a crosslinking reactive gp.; k = 1-4. 

Also claimed is that the deposition is done by transferring the macromolecular 
solid electrolytic thin film on an electrode. 

ADVANTAGE - The macromolecular solid electrolytic thin film has a very superior 
parting property. The result easily, directly transfers the macromolecular 
thin film having low crystallinity and low strength on the electrode with the 
thin film shape retained. Direct transfer is provided to a negative electrode 
using metal lithium. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
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the inside of a formula, and m — 5 0-95 -mo 1 % and n — 5-50-mol % and p — 0-10-mol % ~ The substituent in which Rl 

contains the alkyl group of carbon numbers 1-12 in, and R2 contains a crosslinking reaction nature machine, k the 

polyether polymer and electrolyte salt compound of weight average molecular weight 100,000-4 million which are 

shown for the integer of 1-4 The manufacture method of the solid-polymer-electrolyte thin film characterized by 

removing a solvent and forming a macromolecule thin film after making it dissolve in an organic solvent with a boiling 

point of 60 degrees C - 300 degrees C and applying this on the base material of a mold-release characteristic. 

[Claim 2] It is the manufacture method of the solid-polymer-electrolyte thin film according to claim 1 characterized by 

5-40-mol % and p being the bases which 60-90-mol % and n become from the alkyl group to which combined Rl with 

the alkyl group of carbon numbers 1-6 0-5-mol%, and m combined R2 with the reactant silicon machine, the epoxy 

group, the ethylene nature unsaturation machine, or the halogen atom in the polyether polymer shown by Formula A. 

[Claim 3] The manufacture method of a solid-polymer-electrolyte thin film according to claim 1 that an organic solvent 

is characterized by including 30 % of the weight - 70% of the weight of an aromatic compound. 

[Claim 4] The manufacture method of a solid-polymer-electrolyte thin film according to claim 3 that an aromatic 

compound is characterized by including any one or more sorts in benzene, toluene, and a xylene. 

[Claim 5] The manufacture method of a solid-polymer-electrolyte thin film according to claim 1 that the front face of 

the base material of a mold-release characteristic is characterized by carrying out silicone processing. 

[Claim 6] The manufacture method of the solid-polymer-electrolyte thin film according to claim 1 characterized by 

removing a solvent and constructing a bridge in a polyether polymer further after applying on the base material of a 

mold-release characteristic. 

[Claim 7] The manufacture method of the solid-polymer-electrolyte thin film according to claim 1 characterized by 
dissolving the ion conductivity organic compound other than a polyether polymer and an electrolyte salt compound in 
an organic solvent further. 

[Claim 8] The laminating method of a up to [ the electrode of the solid-polymer-electrolyte thin film characterized by 
imprinting on an electrode the solid-polymer-electrolyte thin film manufactured by claims 1-7 by the method of a 
publication at either ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of a solid-polymer- 
electrolyte thin film, and the laminating method. 
[0002] 

[Description of the Prior Art] A solid polymer electrolyte does not have problems, such as a liquid spill, compared with 
the cell which used the conventional electrolytic solution, and since there is an advantage that high-reliability is 
securable, it is in the limelight in recent years. However, the method of making thickness of a solid electrolyte thin, in 
order to compensate this, although a solid electrolyte has the fault that only the thing of small capacity is obtained 
extremely when internal resistance becomes high and ionic conductivity uses as an electrolyte of a cell compared with 
the conventional electrolytic solution for a low reason is taken. It is usually thought that 50 micrometers or less are 
suitable for this thickness. 

[0003] For example, as shown in the example of JP,5-47386,A as a method of creating a solid electrolyte thin film, the 
method of applying a solid electrolyte solution on a glass substrate, and creating a thin film is raised. However, if it is 
this method, since the adhesion of a substrate and a macromolecule thin film is high, it will become difficult to make a 
thin film exfoliate independently. Although the method of producing a macromolecule thin film by applying the 
solution of a direct solid polymer electrolyte and making it dry on a positive electrode is taken in JP,5- 198303, A in 
order to conquer this problem, a positive electrode swells this method or the problem that positive-electrode material 
begins to melt into a solvent, and flows produces it. Or when using the method of coating directly on a negative 
electrode and a metal lithium is used for a negative electrode, there is a problem that a solvent reacts with a lithium. 
Moreover, although the method of coating up to a positive electrode directly from the extruder which T dice attached is 
taken after carrying out melting of solid electrolyte polymer itself to JP,7-161362,A, the problem that it is unsuitable 
for producing a thin film thin enough as a solid polymer electrolyte, and a solid polymer electrolyte denatures or 
decomposes into it in a temperature field required to present an extruder produces this method. 
[0004] Moreover, generally, weight average molecular weight must usually be a low-concentration solution below 
10wt(s).%, for, as for the polymer of the 100,000 or more amounts of macromolecules, weight average molecular 
weight's obtaining the viscosity suitable for coating although there is an advantage of being easy to hold a configuration 
also at a room temperature compared with 10,000 or less polymer. Such a low-concentration solution needs 
comparatively thick coating thickness, in order to obtain the film of thickness usually needed as a solid electrolyte. For 
this reason, at the time of dryness, a lot of foams accompanying evaporation of a solvent were generated, and only the 
unsuitable thing was able to be obtained to the solid electrolyte thin film. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention aims at offering the method of manufacturing the solid- 
polymer-electrolyte thin film which has the outstanding processability and outstanding homogeneity in view of the 
above actual condition. 
[0006] 

[Means for Solving the Problem] After this invention persons dissolved the polyether polymer and electrolyte salt 
compound which have the basis which contains an ether machine and/or crosslinking reaction nature at a specific rate 
as a result of wholeheartedly examination aiming at solving the above-mentioned technical problem in the organic 
solvent with a boiling point of 60 degrees. C or more and applied this on the base material of a mold-release 
characteristic, by removing a solvent, they were uniform and found out that processability could moreover produce a 
good solid-polymer-electrolyte thin film. [0007] this invention is Formula A. : [Formula 2] 



^CH.rCH2-O^CH»-CH-0^CH,-CH-O)p- 

CH 2 R 2 (A) 
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CHCHs-CH-O^R 1 

the inside of a formula, and m - 50-95-mol % and n - 5-50-mol % and p - 0-10-mol % ~ The substituent in which Rl 
contains the alkyl group of carbon numbers 1-12 in, and R2 contains a crosslinking reaction nature machine, The 
weight average molecular weight shown for the integer of 1-4 k the polyether polymer and electrolyte salt compound of 
100,000-4 million After making it dissolve in an organic solvent with a boiling point of 60 degrees C - 300 degrees C 
and applying this on the base material of a mold-release characteristic, a solvent is removed and the manufacture 
method of the solid-polymer-electrolyte thin film characterized by forming a macromolecule thin film is offered. 
[0008] In a polyether polymer, the mole fraction of an ethylene oxide repeat unit is 95% or less. This polymer has 
[ this ] low crystallinity and excelling in ion conductivity is shown. According to crystallinity being still lower, since 
the adhesive property of an electrode and polymer becomes good, ion conductivity improves between an electrode and 
a solid electrolyte interface. 50 or less J/g has the more preferably desirable amount of heat of fusions of the polymer 
used as a crystalline index 70 or less J/g. If the rate p of the cross-linking repeat unit which has R2 set becomes more 
than 10 mol %, elasticity is lost, a front face will not become a smooth thin film, but an adhesive property will be lost. 
[0009] In the polyether polymer especially shown by Formula A, it is desirable that 60-90-mol % and n are the alkyl 
groups to which combined Rl with the alkyl group of carbon numbers 1-6 0-5-mol%, and 5-40-mol % and p combined 
[ m ] R2 with the reactant silicon machine, the epoxy group, the ethylene nature unsaturation machine, or the halogen 
atom. 

[0010] The repeat unit which has R2 set in a polyether polymer is constituted by the monomer which has a substituent 
containing a crosslinking reaction machine. R2 may be the alkyl gr oup combined with the cross-linking reaction 
machine. Cross-linking reaction machines are reactant silicon, an e gbxy group^ n ethyle ne nature unsaturatio n 
machine, and a halogen atom. As a monomer which has a substituent containing a crosslinking reaction nature 
machine, you may be a reactant silicon machine content monomer, an additional epoxy-group content monomer, an 
ethylene nature unsaturation machine content monomer, or a halogen atom content monomer. 
[001 1] As a monomer which has reactant silicon, gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxy propyl 
methyldimethoxysilane, 1, 2-epoxybutyltrimethoxysilane, 1, 2-epoxy pentyl trimethoxysilane, beta-(3, 4- 
epoxycyclohexyl) ethyl trimethoxysilane, etc. are mentioned. 

[0012] As an additional epoxy-group content monomer, it is 2 and 3-epoxy propyl. - 2\ the 3 epoxy -2'-methylpropyl 
ether, Ethylene glycol -2, 3-epoxy propyl - 2\ the 3 '- epoxy -2 ? -methylpropyl ether, A diethylene glycol -2, 3-epoxy 
propyl - 2\ the 3 f - epoxy -2 f -methylpropyl ether, 2-methyl - 1, 2, 3, 4-diepoxy butane, 2-methyl - 1, 2, 4, 5-diepoxy 
pentane, 2-methyl - 1, 2, 5, 6-diepoxy hexane, a hydroquinone -2, 3-epoxy propyl - 2\ the 3 epoxy -2 f -methylpropyl 
ether, A catechol -2, 3-epoxy propyl - 2\ the 3 epoxy -2'-methylpropyl ether, etc. are mentioned. 
[0013] As a monomer which has an ethylene nature unsaturation machine Allyl glycidyl ether, 4- vinyl cyclohexyl 
glycidyl ether, alpha- TERUPI nil glycidyl ether, cyclohexenyl methyl glycidyl ether, p-vinylbenzyl glycidyl ether, 
allyl-compound phenyl glycidyl ether, Vinyl glycidyl ether, 3, a 4-epoxy-l -butene, 3, 4-epoxy-l-pentene, 4, a 5-epoxy- 
2-pentene, 1, 2-epoxy -5, 9-cyclo dodeca diene, 3, a 4-epoxy-l -vinyl cyclohexene, 1, a 2-epoxy-5-cyclo octene, 
Metaglycidyl acrylate, glycidyl-methacrylate, sorbic-acid glycidyl, cinnamic-acid glycidyl, crotonic-acid glycidyl, and 
glycidyl-4-HEKISENOETO, oligo epichlorohydrin allyl glycidyl ether, etc. are mentioned. A polyether polymer is 
obtained by carrying out the polymerization of the monomer with the usual polymerization method which carries out 
the polymerization of the epoxide monomer. 

[0014] If the polyether copolymer of this invention or the bridge formation object of this copolymer and an organic 
solvent, or number average molecular weight is meltable as an electrolyte salt compound used in this invention to the 
constituent which consists of either the derivative of the polyalkylene glycol of 200-5000, a metal salt or the metal salt 
of this derivative, although it is good, the next thing will be used preferably anything. 

[0015] Namely, the cation chosen from a metal cation, an ammonium ion, friend JINIUMU ion, and GUANIJIUMU 
ion, A chloride ion, bromine ion, iodine ion, perchloric acid ion, thiocyanic-acid ion, Tetrafluoro boron acid ion, a 
nitrate ion, AsF6-, PF6-, Stearyl sulfonic-acid ion, octyl sulfonic-acid ion, the dodecylbenzenesulfonic acid ion, 
Naphthalene sulfonic-acid ion, dodecyl naphthalene sulfonic-acid ion, 7, 7, 8, and 8-tetracyano-p-quinodimethan ion, 
R10SO3-, [(R10SO2) (R11S02 )N]-, [(R10SO2) (R11S02 )(R12S02) C]-, and [(R10SO2) (R11S02 )YC]- from ~ the 
compound which consists of a selected anion is mentioned However, R10, Rl 1, R12, and Y are electronic suction 
nature machines. It is R10, Rl 1, and R12 preferably. A carbon number is the perfluoroalkyl machine or perfluoro aryl 
group of 1-6 respectively independently, and Y is a nitro group, a nitroso group, a carbonyl group, a carboxyl group, a 
cyano group, or a trialkylammonium machine. Even if R10, Rl 1, and R12 are respectively the same, they may differ. 
[0016] The cation of transition metals can be used as a metal cation. The cation of the metal preferably chosen from 



Mn,Fe,.Co, nickel,. Cu, Zn, and Ag metal is used. Moreover, a desirable result is obtained even if it uses the cation of 
the metal chosen from Li, Na, K, Rb, Cs, Mg, calcium, and Ba metal. It is free to use together two or more kinds of 
above-mentioned compounds as an electrolyte salt compound. 

[0017] the total number of mols of the ether oxygen atom with which the amount of the fusibility electrolyte salt 
compound used included the principal chain and side chain of a polyether copolymer - receiving ~ the value of a mole 
ratio [(the number of mols of an electrolyte salt compound )/(the total number of mols of the oxygen atom of the ether 
of a polyether copolymer)] - 0.0001-5 -- the range of 0.001-0.5 is preferably good If this value exceeds 5, 
processability, a moldability, and the mechanical strength and flexibility of a solid electrolyte that were acquired will 
fall, and ion conductivity will also fall further. 

[0018] An organic solvent has the boiling point of 60 degrees C - 300 degrees C, for example, 80 degrees C - 130 
degrees C, in one atmospheric pressure. As an organic solvent, for example An acetonitrile, a tetrahydrofuran, 2-methyl 
tetrahydrofuran, a tert-butyl ether, an iso-butyl ether, 1, 2-dimethoxyethane, 1, 2-ethoxy methoxyethane, an ethylene 
glycol monomethyl ether, Ethylene glycol monoethyl ether, the diethylene-glycol monomethyl ether, Halogenated- 
aromatics compounds, such as hydrocarbon aromatic compounds, such as a diethylene glycol monoethyl ether, 
benzene, toluene, a xylene, and a cumene, a chlorobenzene, and a dichlprobenzene, or two or more sorts of such 
mixture are mentioned. However, it is not limited to these. Moreover, the blending ratio of coal of an organic solvent 
and the combination method are arbitrary. 

[0019] an organic solvent - 30 % of the weight - 70% of the weight of aromatic compound **** -- things are desirable 
The solution of the concentration for which it was suitable as a coating solution, and viscosity can be obtained by 
carrying out like this. If lower than 30 % of the weight, the viscosity of a coating solution is too high and may be 
unable to produce the target thin film. Moreover, if [ than 70 % of the weight ] more, when becoming [ it / to dissolve 
it ] impossible and coating the base material of a mold-release characteristic with an electrolyte salt compound, the 
problem of a solution being crawled and being unable to produce a uniform film may arise. It is still more desirable that 
an aromatic compound contains any one or more sorts in benzene, toluene, and a xylene. 

[0020] As a base material which has a mold-release characteristic, Teflon, a silicone converted paper, polypropylene 
lamination paper, urethane lamination paper, the silicone processing PET, etc. are mentioned. However, it is not limited 
to these. Moreover, the front face of the base material of a mold-release characteristic has that desirable by which 
silicone processing was carried out. 

[0021] The method using a reverse roll coater, a right rotation roll coater, a gravure coating machine, a knife coating 
machine, a rod coating machine, a curtain coating machine, a fountain coating machine, an air doctor coating machine, 
a kiss coating machine, a blade coating machine, a cast coating machine, the spray coater, the spin coater, the knockout 
coating machine, the hot-melt coating machine, etc. as an application to the base material of a mold-release 
characteristic is mentioned. 

[0022] Moreover, although it is the removal method of the solvent after [ a mold release base-material top ] applying, 
any of a vacuum drying or stoving are sufficient, and these may be combined. Within the limits of drying temperature 
of 25 degrees C - 200 degrees C is more preferably desirable -40-400 degrees C. Less than 5 minutes of the drying time 
are still more preferably desirable less than 30 minutes more preferably for less than 2 hours. Moreover, you may 
replace the atmosphere at the time of dryness by inert gas, such as N2 and Ar. 

[0023] Furthermore, the manufacture method of a solid-polymer-electrolyte thin film may include the bridge formation 
process of a polyether copolymer. Although bridge formation may be next any before applying to up to a mold-release 
characteristic base material the constituent for thin films which consists of a polyether polymer, an electrolyte salt 
compound, and an organic solvent or, its application back is desirable. The bridge formation method may change with 
substituents containing crosslinking reaction nature. For example, as the bridge formation method of a reactant silicon 
machine content copolymer, the water of the amount of catalysts is added, processing of heating etc. mentions, and it is 
******** Addition of polyamine and acid anhydrides is mentioned as the bridge formation method of the epoxy-group 
content copolymer of a side chain. Moreover, as the bridge formation method of an ethylene nature unsaturation 
machine content copolymer, you may use activity energy lines, such as a radical initiator chosen from organic peroxide, 
an azo compound, etc., ultraviolet rays, and an electron ray. The cross linking agent which has a silicon hydride can 
also be used. As the bridge formation method of a halogen atom content copolymer, cross-linking-agent addition of 
polyamine and mercapto imidazoline is mentioned. 

[0024] Moreover, an ion conductivity organic compound may be included in a macromolecule thin film. An ion 
conductivity organic compound may be a liquid. As an ion conductivity liquid, although ethylene carbonate, diethylene 
carbonate, propylene carbonate, gamma-butyl lactone, dimethoxyethane, dimethyl sulfoxide, a dioxolane, a sulfolane, 
or these two or more sorts of mixture are mentioned, it is not limited to these. Moreover, as the combination method of 
an ion conductivity organic compound, an ion conductivity organic compound is dissolved in an organic solvent 
together with a polymer and an electrolyte salt compound, and the method of removing only an organic solvent at the 



temperature of 15Q degrees C or less, and a polymer and an electrolyte salt compound are dissolved in an organic 
solvent after applying this to a base material, and although there is the method of infiltrating an ion conductivity 
compound (especially liquid) into a base material after an application and dryness about this, it is not limited to these. 
The blending ratio of coal of an ion conductivity organic compound is arbitrary. 

[0025] Moreover, you may put in the reinforcing agent for raising a mechanical strength to a macromolecule thin film, 
as a reinforcing agent — the thing of the shape of fine particles of a silica, an alumina, a titania, and a zirconia — or 
although the thing of the shape of a sheet, such as paper and a nonwoven fabric, or these two or more sorts of mixture 
are mentioned, it is not limited to these Although the method of coating this is raised when a reinforcing agent is a 
sheet-like, the method of making it mix together as a method of including a reinforcing agent in a macromolecule thin 
film at the time of coating solution production, when reinforcing agents are fine particles, and, it is not limited to these. 
[0026] The laminating method to the electrode of the solid polymer electrolyte characterized by this invention 
imprinting the produced solid-polymer-electrolyte thin film on an electrode is also offered. The imprint method is in 
the state where the obtained solid-polymer-electrolyte thin film is located between a base material and an electrode, and 
after it sticks with an electrode the base material which has a solid-polymer-electrolyte thin film, it consists of pulling 
apart a base material and an electrode. Only the base material of a mold-release characteristic separates and the 
electrode to which the solid-polymer-electrolyte thin film adhered is obtained. Even if a base material and the electrode 
to stick are positive electrodes, they may be a negative electrode. 
[0027] 

[Example] Hereafter, although an example explains this invention, this invention is not limited to these. 

[0028] In the example type A of creation of example of manufacture 1 positive electrode n= 20-mol%, p= 0-mol%, 

dissolved Rl= methyl group, lOg [ of copolymers of the weight average molecular weight 1 million which is k= 2 ], 

and cobalt acid lithium 35g, acetylene black 5g, and 1.45g of lithium perchlorates in acetonitrile 80g, and apply on 

aluminum foil with width of face of 15cm, a length [ of 20cm ], and a thickness of 30 micrometers, it was made to dry 

in a blade coating machine, and the positive electrode was formed m= 80 The thickness of a positive electrode was 50 

micrometers. 

[0029] In the example type A of creation of a negative electrode n= 20-mol%, p= 0-mol%, dissolved Rl= methyl 
group, lOg [ of copolymers of the weight average molecular weight 1 million which is k= 2 ], and difficulty 
graphitization carbon 30g, and 1.45g of lithium perchlorates in acetonitrile 80g, and apply on copper foil with width of 
face of 15cm, a length [ of 20cm ], and a thickness of 30 micrometers, it was made to dry in a blade coating machine, 
and the negative electrode was formed m= 80-mol%. The thickness of a negative electrode was 50 micrometers. 
[0030] In the example 1 formula A, an Rl= methyl group, lOg (amount of heat of fusions 20 J/g) of copolymers of the 
weight average molecular weight 1 million which is k= 3, and 1.45g of lithium perchlorates were melted p= 0-mol% n= 
20-mol% m= 80-mol% to the solvent which consists of tolueneg [ 25 ] and 1 and 2-dimethoxyethane 25g. Next, this 
was applied to silicone paper (release paper) in the blade coating machine, it dried at 100 degrees C among the 
atmosphere for 1 hour, and the solid-polymer-electrolyte thin film was produced. The thickness of a solid-polymer- 
electrolyte thin film was 50 micrometers. Only the release paper was stripped after sticking this on a positive electrode. 
Then, the solid-polymer-electrolyte thin film uniformly imprinted on the positive electrode was produced. 
[0031] Only lamination and the release paper were stripped for the solid-polymer-electrolyte thin film produced like 
example 2 example 1 on the negative electrode. Then, the solid-polymer-electrolyte thin film uniformly imprinted on 
the negative electrode was produced. 

[0032] Only lamination and the release paper were stripped for the solid-polymer-electrolyte thin film produced like 
example 3 example 1 on the metal lithium foil with a thickness of 0.5mm. Then, the solid electrolyte thin film 
uniformly imprinted on the metal lithium foil was produced. 

[0033] In the example 4 formula A, an Rl= methyl group, lOg (amount of heat of fusions 20 J/g) of copolymers of the 
weight average molecular weight 1 million which is k= 2, and 1.45g of lithium perchlorates were melted p= 0-mol% n= 
20-mol% m= 80-mol% to the solvent which consists of tolueneg [ 25 ] and 1 and 2-dimethoxyethane 25g. Next, this 
was applied to silicon paper in the blade coating machine, it dried at 100 degrees C among the atmosphere for 1 hour, 
and the solid-polymer-electrolyte thin film was produced in the silicon paper. The thickness of a solid-polymer- 
electrolyte thin film was 50 micrometers. Only the release paper was stripped after sticking this on a positive electrode. 
Then, the solid-polymer-electrolyte thin film uniformly imprinted on the positive electrode was produced. 
[0034] In the example 5 formula A, allyl glycidyl ether (p= 3-mol %), lOg (amount of heat of fusions 20 J/g) of 
copolymers of the weight average molecular weight 1 million which is k= 2, and 1.45g of lithium perchlorates were 
melted as an Rl= methyl group and a monomer component for bridge formation n= 20-mol% m= 77-mol% to the 
solvent which consists of tolueneg [ 25 ] and 1 and 2-dimethoxyethane 25g. Next, this was applied to silicon paper in 
the blade coating machine, it dried at 100 degrees C among the atmosphere for 1 hour, and the solid-polymer- 
electrolyte thin film was produced. The thickness of a solid-polymer-electrolyte thin film was 50 micrometers. Only the 



release paper was stripped after sticking this on a positive electrode. Then, the solid-polymer-electrolyte thin film 
uniformly imprinted on the positive electrode was produced. 

[0035] It sets at example 6 ceremony A, and is allyl glycidyl ether (p= 3-mol %) as m= 77-mol % and n= 20-mol %, an 
Rl= methyl group, and a monomer component for bridge formation. Dicumyl peroxide 0.05g was melted as 
triethylene-glycol dimethacrylate 0.5g and a radical initiator to the solvent which consists of tolueneg [ 25 ] and 1 and 
2-dimethoxyethane 25g as lOg (amount of heat of fusions 20 J/g) of copolymers of the weight average molecular 
weight 1 million which is k= 2, 1.45g of lithium perchlorates, and a bridge formation assistant. Next, after applying this 
to silicon paper in the blade coating machine and drying at 100 degrees C among the atmosphere for 1 hour, in order to 
construct a bridge further, it processed at 150 degrees C under nitrogen-gas-atmosphere mind for 5 hours, and the solid- 
polymer-electrolyte thin film was produced. The thickness of a solid-polymer-electrolyte thin film was 50 micrometers. 
Only the release paper was stripped after sticking this on a positive electrode. Then, the solid-polymer-electrolyte thin 
film uniformly imprinted on the positive electrode was produced. 

[0036] It sets at example 7 ceremony A, and is allyl glycidyl ether (p= 3-mol %) as m= 77-mol % and n= 20-mol %, an 
Rl= methyl group, and a monomer component for bridge formation. Dicumyl peroxide 0.025g was melted as 
triethylene-glycol dimethacrylate 0.25g and a radical initiator as propylene carbonate 5g and a bridge formation 
assistant to the solvent which consists of tolueneg [ 13 ] and 1 and 2-dimethoxyethane 13g as 5g (amount of heat of 
fusions 20 I/g) of copolymers of the weight average molecular weight 1 million which is k= 2, 1.45g of lithium 
perchlorates, and an ion conductivity liquid. Next, after applying this to silicon paper in the blade coating machine and 
drying at 100 degrees C among the atmosphere for 1 hour, in order to construct a bridge further, it processed at 150 
degrees C under nitrogen-gas-atmosphere mind for 5 hours, and the solid-polymer-electeolyte thin film which 
contained propylene carbonate about 50% of the weight was produced. The thickness of a solid-polymer-electrolyte 
thin film was 50 micrometers. Only the release paper was stripped after sticking this on a positive electrode. Then, the 
solid-polymer-electrolyte thin film uniformly imprinted on the positive electrode was produced. 
[0037] Polyethylene-oxide (amount of heat of fusions of 180 J/g) lOg of example of comparison 1 weight average 
molecular weight 1 million and 1.45g of lithium perchlorates were melted to acetonitrile 50g. Next, this was applied to 
silicon paper in the blade coating machine, it dried at 100 degrees C among the atmosphere for 1 hour, and the solid- 
polymer-electrolyte thin film was produced. The thickness of a solid-polymer-electrolyte thin film was 50 micrometers. 
Although this was stuck on the positive electrode, it could not be made to exfoliate from a release paper, but the imprint 
was impossible. 

[0038] In the example of comparison 2 formula A, an Rl= methyl group, lOg (amount of heat of fusions 90 J/g) of 
copolymers of the weight average molecular weight 1 million which is k= 2, and L45g of lithium perchlorates were 
melted p= 0-mol% n= 3-mol% m= 97-mol% to the solvent which consists of tolueneg [ 25 ] and 1 and 2- 
dimethoxyethane 25g. Next, this was applied to silicon paper in the blade coating machine, it dried at 100 degrees C 
among the atmosphere for 1 hour, and the solid-polymer-electrolyte thin film was produced. The thickness of a solid- 
polymer-electrolyte thin film was 50 micrometers. Although this was stuck on the positive electrode, it could not be 
made to exfoliate from a release paper, but the imprint was impossible. 

[0039] In the example of comparison 3 formula A, an Rl= methyl group, lOg (amount of heat of fusions 20 J/g) of 
copolymers of the weight average molecular weight 1 million which is k= 2, and 1.45g of lithium perchlorates were 
melted p= 0-mol% n= 20-mol% m= 80-mol% to the solvent which consists of tolueneg [ 25 ] and 1 and 2- 
dimethoxy ethane 25g. Next, this was applied on the glass substrate in the blade coating machine, it dried at 100 degrees 
C among the atmosphere for 1 hour, and the solid-polymer-electrolyte thin film was produced. The thickness of a solid- 
polymer-electrolyte thin film was 50 micrometers. Although this was stuck on the positive electrode, it could not be 
made to exfoliate from a glass substrate, but the imprint was impossible. 
[0040] 

[Effect of the Invention] Since the macromolecule thin film coated on the base material which has a mold-release 
characteristic is very excellent in a mold-release characteristic with a base material according to this invention, 
crystallinity like this invention is low, and imprinting directly becomes easy on an electrode about the macromolecule 
thin film in which intensity is inferior, with the configuration of a thin film maintained. Moreover, even when a metal 
lithium is used for a negative electrode, it has the advantage that the direct imprint of a up to [ a negative electrode ] is 
possible. 



[Translation done.] 



